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Description 

[0001] The present invention relates to absorbent 
wound dressings for application to exuding wounds. 
[0002] It is customary to apply absorbent wound 5 
dressings to wounds in order to absorb wound exudate 
as it is produced, whilst protecting the wound from air- 
borne contamination. A drawback of conventional ab- 
sorbent wound dressings is that they frequently contain 
absorbent fibrous materials, such as cotton lint, that io 
shed fibers into the wound causing irritation and inhib- 
iting wound healing. A further drawback of some con- 
ventional absorbent wound dressings is that they can 
be too effective, resulting in excessive dryness at the 
surface of the wound. 15 
[0003] EP-B-0091800 and EP-B-01 23465 describe 
surgical dressings in which the wound contacting layer 
is a so-called -intelligent" polymer film. These polymer 
films are continuous sheets of polymer that have much 
higher moisture vapour permeability when wet than 20 
when dry. The films allow the passage of moisture va- 
pour at high rates when the film is wet, but allow much 
less moisture vapour to pass through when the film is 
dry, thereby preventing excessive drying out of the 
wound surface. These dressings suffer from the draw- 25 
back that, even when wet, the continuous intelligent 
films have fairly low moisture permeability. This can re- 
sult in pooling of exudate under the film in heavily exud- 
ing wounds. 

[0004] GB-A-21 75208 describes wound dressings 30 
that have reservoir compartments filled with absorbent 
material. The compartments communicate with the sur- 
face of the wound through slits in a wound contacting 
layer. These dressings are of relatively complex con- 
struction, and are not responsive to differing rates of flow 35 
of wound exudate. 

[0005] JP-A-07100197 describes wound dressings 
consisting of a layer of fibrous absorbent material lami- 
nated to a wound contacting film. Slits are provided in 
the wound contacting film and extend through the ab- 40 
sorbent layer to allow the passage of wound exudate 
into the absorbent layer. The film is alleged to prevent 
the fibers of the absorbent layer from contacting the 
wound site. There is no suggestion that such dressings 
could be made responsive to differing rates of flow of 
wound exudate. 

[0006] EPtA-0099748 describes wound dressings 
comprising an absorbent layer and a wound contacting 
net that functions to reduce the tendency of the dressing 
to adhere to the wound, and retains loose threads or 50 
particles that may be present in the core absorbent ma- 
terial. It is stated that the net should be sufficiently elas- 
tically extensible to adjust to any dimensional changes 
in the absorbent layer. However, there is no suggestion 
that the dressing is responsive to the rate of flow of 55 
wound exudate. 

[0007] US 5,584,801 discloses a wound covering 
comprising a film formed of a polyurethane resin, or a 
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laminate of the polyurethane film and an absorptive 
cloth, wherein the polyurethane film or the cloth contains 
an antibacterial agent, and perforations are formed at 
least on the polyurethane film. The polyurethane resin 
film is permeable to water vapour. 
[0008] EP 0, 1 22,085 describes a dressing comprising 
a film which consists of two layers laminated together, 
the first layer, which is the lesion contacting layer, is 
formed from a material which swells in contact with wa- 
ter. The second layer does not swell or swells less than 
the first layer when in contact with water. The film has 
apertures running through the two layers. When the first 
layer is placed in contact with a wet lesion the different 
swell characteristics causes the apertures to open al- 
lowing water to pass through the film from the wet sur- 
face to the top of the second layer. On a dry surface the 
apertures are closed. 

[0009] It is an object of the present invention to pro- 
vide an improved absorbent wound dressing that can be 
applied to exuding wounds, and that is responsive to the 
rate of wound exudate production so that excessive dry- 
ness of the wound surface is avoided when there is little 
exudate being produced, but pooling of exudate under 
the dressing is also avoided when there is heavy exu- 
date production. 

[001 0] The present invention provides a wound dress- 
ing comprising a wound contacting sheet laminated to 
one side of an absorbent layer of water-swellable ab- 
sorbent material, a liquid water-impermeable backing 
layer is laminated to the other side of the absorbent lay- 
er, wherein the wound contacting sheet is provided with 
one or more slits therein, whereby swelling of the ab- 
sorbent layer due to adsorption of wound exudate caus- 
es the wound contacting sheet to bulge, thereby open- 
ing up the slits to increase the liquid permeability of the 
wound contacting sheet, characterised in that the ab- 
sorbent material is a polyurethane polymer foam such 
that the swelling of the absorbent layer is reversible. 
[001 1 ] In use, the exudate passes through the slits in 
the wound contacting sheet and into the absorbent lay- 
er. The absorbent layer swells as it absorbs the exudate, 
and the swelling of the wound contacting layer causes 
the absorbent layer and the contacting sheet laminated 
thereto to bulge, thereby opening the slits in the contact- 
ing sheet wider and allowing the passage of high flow 
rates of exudate. As the wound dries out, the absorbent 
layer also dries out and shrinks, causing the slits in the 
wound contacting sheet to close up so that the flow rate 
of exudate through the contacting sheet is reduced and 
excessive drying out of the wound surface is avoided. 
[0012] Preferably, a plurality of slits is provided in the 
wound contacting layer, and more preferably the plural- 
ity of slits are preferably substantially parallel. Prefera- 
bly, the slits do not extend into the absorbent layer, but 
are only present in the wound contacting sheet. Prefer- 
ably, the wound contacting sheet is formed from a sub- 
stantially water-impermeable plastic film material and 
more preferably the plastic film material is substantially 
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non-swelling in water or wound fluid. 
[0013] Preferably, the wound contacting sheet is 
bonded to the layer of water-swellable absorbent mate- 
rial over at least part of its area, for example by adhesive 
or heat bonding. For example, a margin of the wound 
contacting sheet may be bonded to a margin of the ab- 
sorbent layer. Preferably, the wound contacting sheet is 
bonded to the absorbent layer over substantially the 
whole wound contacting area of the dressing. 
[0014] Preferably, the layer of water-swellable ab- 
sorbent material is from 1 .0 mm to 1 0 mm thick in the 
unswollen state. Preferably, the layer of water-swellable 
absorbent material expands by at least 25% in thickness 
when it is saturated with water. More preferably, it ex- 
pands by at least 50% in thickness when it is saturated 
with water, and most preferably it swells by about 85% 
or more when it is saturated with water. 
[0015] The water-swellable absorbent material is a 
polyurethane polymer foam. 

[0016] Particularly preferred are the polyurethane 
foams that are commercially available from Johnson& 
Johnson Medical, Inc. under the Registered Trade Mark 
TIELLE. The preparation and properties of such poly- 
urethane foams are described in detail in European pat- 
ent applications EP-A-0541391 and EP-A-0541390. 
Briefly, the polyurethane foam is made by mixing 1 part 
by weight of an isocyanate-capped prepolymer having 
from 0.5 to 1 .2 meq NCO groups/g with from 0.4 to 1 .0 
parts by weight of water in the presence of from 0.05 to 
0.4 parts by weight of a C1 to C3 monohydric alcohol, 
and then drying the product. The monohydric alcohol is 
preferably methanol, and the isocyanate-capped pre- 
polymer is preferably an isocyanate-capped ethylene- 
oxy/propyleneoxy copolymer. 

[001 7] The wound dressings according to the present 
invention further comprise a backing layer located on 
the side of the absorbent layer opposite to the wound 
contacting layer. The backing layer helps to confine the 
absorbent layer, to ensure that swelling of the absorbent 
layer results in bulging of the wound contacting layer to 
open the slits in the wound contacting sheet. The back- 
ing layer is substantially liquid-impermeable to prevent 
leakage of wound exudate from the absorbent layer into 
clothes, bedclothes etc. For example, the backing layer 
may be formed from water vapour and gas-permeable, 
water and microbe-impermeable polyurethane film of 
the kind conventionally used for adhesive wound dress- 
ings. The backing layer is preferably bonded to the ab- 
sorbent layer by heat or adhesive. Preferably, a layer of 
medical grade pressure-sensitive adhesive extends 
over the whole inner surface of the backing layer to bond 
the backing layer to the water-swellable absorbent layer. 
The adhesive also modifies the air- and water-permea- 
bility of the backing layer to give it the desired charac- 
teristics. 

[0018] Preferably, the backing layer extends beyond 
the edges of the absorbent layer and of the wound con- 
tacting sheet to form a margin around the absorbent lay- 



er and the wound contacting sheet, and adhesive is pro- 
vided on the margin for securing the margin of the back- 
ing layer to the skin of the patient around a wound. Such 
dressings are commonly known as island dressings, be- 

5 cause the absorbent layer is formed as an island on the 
adhesive-coated surface of a larger backing layer. The 
same layer of adhesive preferably extends over the 
whole inner surface of the backing layer, for the reasons 
given above. Preferably, the wound contacting sheet 

10 and any adhesive-coated margin of the backing layer 
are covered before use by a cover sheet that is removed 
and discarded before use. The cover sheet may com- 
prise a plastics film or release-coated paper, as is con- 
ventional for adhesive island-type dressings. The 

is wound dressing is preferably sterile packaged, and is 
preferably sterilized by gamma-irradiation. 
[0019] It will be appreciated that the use of the term 
"wound contacting sheet" here and elsewhere in the 
specification, does not exclude the possibility that dress- 

20 jngs according to the present invention may have a fur- 
ther layer between the wound contacting sheet as here- 
in defined and the wound surface. For example, there 
may be a further layer of gel, or a wound contacting hy- 
drogel net to assist removal of the wound dressing from 

25 the wound surface and provide a more wound-friendly 
contacting surface. 

[0020] It is envisaged that the wound dressings ac- 
cording to the present invention will be packaged in con- 
ventional fashion in sterile packaging, and sterilized in 
30 conventional fashion, such as by gamma-irradiation. 
[0021] Specific embodiments of the wound dressing 
according to the present invention will now be described 
further, by way of example, with reference to the accom- 
panying drawings, in which:- 

35 

Figure 1 shows a perspective view of a wound 
dressing according to the present invention imme- 
diately before application to an exuding wound; and 
Figure 2 shows the wound dressing of Figure 1 fol- 
40 lowing application to an exuding wound, showing 
the effect of exudate absorption and swelling on the 
structure of the wound dressing. 

[0022] Referring to Figure 1 , the wound dressing com- 
45 prises a backing layer 2 formed from a water-repellent' 
or water-impermeable elastomer. A particularly suitable 
material is Medifix 4005 (Registered Trade Mark) sup- 
plied by the Medifix company which is a polyurethane 
foam of blocked toluene diisocyanate nature, and is pre- 
so dominately closed cell. 

[0023] The wound dressing further comprises an ab- 
sorbent layer 3 approximately 1 .5mm thick of a water- 
swellable polyurethane formed from a prepolymer as 
described in EP-A-0541391 . The prepolymer is preter- 
ms ably an isocyanate-capped polyether, such as ethylene- 
oxy/propylenoxy copolymer. A particularly suitable pre- 
polymer is available under the Registered Trade Mark 
HYPOL supplied by Hampshire Chemicals. 
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[0024] The wound dressing further comprises wound 
contacting sheet 4 having a plurality of linear, parallel 
slits 5 therein. The sheet 4 is bonded to the surface of 
the absorbent layer either by a layer of medical grade 
adhesive or by a suitable heat laminating process. The 
wound contacting sheet is formed from a medical grade 
elastomer. A particularly suitable material is a poly- 
urethane film. The slits are preferably die-cut, and are 
preferably 2mm to 20mm long. 
[0025] The backing layer 2 extends beyond the edges 
of the absorbent layer 3 and wound contacting sheet 4 
to form a circumferential margin 6 approximately 1 cm 
wide, which is coated with a layer of pressure-sensitive 
adhesive of the kind conventionally used in the wound 
dressing art. Prior to use, the adhesive is protected by 
release-coated paper sheets (not shown) in convention- 
al fashion. 

[0026] In use, the dressing 1 is applied to an exuding 
wound. The wound exudate flows through the wound 
contacting sheet 4 into the absorbent layer 3, where it 
is trapped and causes the polyurethane polymer to 
swell. This results in the situation shown in Figure 2, 
where it can be seen that swelling of the absorbent layer 
has caused the wound contacting sheet 4 to bulge out- 
wardly, opening the slits 5 to ovoid shapes that allow 
passage of high flow rates of exudate into the absorbent 
layer. This process is, of course, reversible when the 
rate of exudate production falls, causing the absorbent 
layer to dry out due to evaporation of water vapour 
through the semipermeable backing sheet 2. 
[0027] It can thus be seen that this absorbent wound 
dressing can handle a wide range of exudate flow rates, 
avoids shedding of absorbent material into the wound 
bed, and prevents excessive drying out of the wound 
surface. 

[0028] The above embodiment has been described 
by way of example only. Many other embodiments fall- 
ing within the scope of the accompanying claims will be 
apparent to the skilled reader 



Claims 

1 . A wound dressing (1 ) comprising a wound contact- 
ing sheet (4) laminated to one side of an absorbent 
layer (3) of water-swellable absorbent material, a 
liquid water-impermeable backing layer (2) is lami- 
nated to the other side of the absorbent layer (3), 
wherein the wound contacting sheet is provided 
with one or more slits (5) therein, whereby swelling 
of the absorbent layer (3) due to absorption of 
wound exudate causes the wound contacting sheet 
(4) to bulge, thereby opening up the slits to increase 
the liquid permeability of the wound contacting 
sheet, characterised In that the absorbent mate- 
rial (3) is a polyurethane polymer foam such that the 
swelling of the absorbent layer (3) is reversible. 



10 



15 



20 



2. A wound dressing according to claim 1 , wherein a 
plurality of said slits (5) are provided in the wound 
contacting sheet (4). 

3. A wound dressing according to claim 2, wherein 
said plurality of slits (5) are substantially linear and 
parallel. 

4. A wound dressing according to any preceding 
claim, wherein the wound contacting sheet (4) is 
bonded to the layer of water-swellable absorbent 
material (3) over at least part of its area. 

5. A wound dressing according to claim 4, wherein the 
wound contacting sheet (4) is bonded to the layer 
of water-swellable absorbent material (3) over sub- 
stantially the whole wound contacting area of the 
dressing. 

6. A wound dressing according to any preceding 
claim, wherein the layer of water-swellable absorb- 
ent material (3) is from 1 .0 mm to 10 mm thick in 
the unswollen state. 
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7. A wound dressing according to any preceding 
claim, wherein the backing layer (2) extends be- 
yond the absorbent layer (3) and the wound con- 
tacting sheet (4) to form a margin (6) around the 
absorbent layer (3) and the wound contacting sheet 

30 (4), and adhesive is provided on said margin (6) for 
securing said margin (6) to the skin of a patient 
around a wound. 

8. A wound dressing according to any preceding claim 
35 which is sterile packaged. 



Patentanspruche 

40 1. Wundpflaster umfassend eine Wundberuhrungs- 
schieht (4), die auf eine Seite einer absorbierenden 
Schicht (3) aus einem durch Wasser anschwellba- 
ren absorbierenden Material aufgetragen ist, wobei 
eine fur Flussigkeit bzw. Wasser undurchlassige 

45 Tragerschicht (2) auf die andere Seite der absorbie- 
renden Schicht (3) aufgetragen ist und die Wund- 
beruhrungsschicht einen oder mehrere Schlitze (5) 
aufweist, wodurch ein Anschwellen der absorbie- 
renden Schicht (3) durch Absorption von Wundex- 

so sudatein Ausbauchen der Wundberuhrungsschicht 
hervorruft, wodurch die Schlitze (5) geoffnet wer- 
den, urn die Flussigkeitspermeabilitat der Wundbe- 
ruhrungsschicht zu erhohen, dadurch gekenn- 
zeichnet, daB das absorbierende Material (3) ein 

55 Polyurethanpolymerschaum ist, so daB das An- 
schwellen der absorbierenden Schicht (3) reversi- 
bel ist. 
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2. Wundpflaster nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB eine Vielzahl von Schlitzen (5) in der 
Wundberuhrungsschicht (4) angeordnet sind. 

3. Wundpflaster nach Anspruch 2, dadurch gekenn- 5 
zeichnet, daB die Vielzahl von Schlitzen (5) im we- 
sentlichen linear und parallel sind. 

4. Wundpflaster nach einem der vorangehenden An- 
spruch e, dadurch gekenn zeichnet, daB die 10 
Wundberuhrungsschicht (4) mit der Schicht des 
durch Wasser anschwellbaren, absorbierenden 
Materials (3) ubermindestens einen Teil seiner Fla- 
che verbunden ist. 

15 

5. Wundpflaster nach Anspruch 4, dadurch gekenn- 
zeichnet, daB die Wundberuhrungsschicht (4) im 
wesentlichen uber die gesamte Wundberuhrungs- 
flache des Pflasters mit der Schicht des durch Was- 
ser anschwellbaren, absorbierenden Materials (3) 20 
verbunden ist. 
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les fentes de maniere a augmenter la permeabilite 
de la feuille en contact avec la blessure, vis-a-vis 
d'un liquide, caracterise en ce que le materiau ab- 
sorbant (3) est une mousse polymere de polyure- 
thanne telle que le gonflement de la couche absor- 
bante (3) est reversible. 

2. Pansement selon la revendication 1 , dans lequel 
une plurality desdites fentes (5) sont prevues dans 
la feuille (4) en contact avec la blessure. 

3. Pansement selon la revendication 2, dans lequel la- 
dite pluralite de fentes (5) sont essentiellement li- 
neaires et paralleles. 

4. Pansement selon Tune quelconque des revendica- 
tions precedentes, dans lequel la feuille (4) en con- 
tact avec la blessure est fixee a la couche du ma- 
teriau absorbant (3) apte a gonf ler sous I'effet d'ab- 
sorption d'eau, sur au moins une partie de sa sur- 
face. 



6. Wundpflaster nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, daB die 
Schicht des durch Wasser anschwellbaren, absor- 
bierenden Materials (3) im nicht angeschwollenen 
Zustand 1 bis 10 mm dick ist. 

7. Wundpflaster nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, daB die Tra- 
gerschicht (2) sich uber die absorbierende Schicht 
(3) und die Wundberuhrungsschicht (4) hinaus er- 
streckt, urn einen Rand (6) urn die absorbierende 
Schicht (3) und die Wundberuhrungsschicht (4) zu 
bilden, wobei ein Klebemittel auf dem Rand (6) auf- 
getragen ist, urn den Rand (6) auf der Haut eines 
Patienten urn eine Wunde herum zu sichern. 

8. Wundpflaster nach einem der vorangehenden An- 
spriiche, dadurch gekennzeichnet, daB es steril 
verpackt ist. 



Revendications 

1. Pansement (1) comprenant une feuille (4) venant 
en contact avec la blessure, qui est appliquee sur 
une face d'une couche absorbante (3) d'un mate- 
riau absorbant gonflant sous I'effet d'absorption 
d'eau, une couche arriere (2) impermeable a un li- 
quide ou a i'eau, qui est appliquee sur i'autre face 
de la couche absorbante (3), et dans lequel la feuille 
en contact avec la blessure comporte une ou plu- 
sieurs fentes (5), ce qui a pour effet que le gonfle- 
ment de la couche absorbante (3) sous I'effet de 
I'absorption de I'exsudat de la blessure provoque 
un renflement de la feuille (4) en contact avec la 
blessure, ce qui a pour effet de maintenir ouvertes 



5. Pansement selon la revendication 4, dans lequel la 
feuille (4) en contact avec la blessure est fixee a la 
25 couche du materiau absorbant (3) apte a gonfler 
sous I'effet d'absorption d'eau, essentiellement sur 
toute la surface du pansement en contact avec la 
blessure. 

30 6. Pansement selon Tune quelconque des revendica- 
tions precedentes, dans lequel la couche du mate- 
riau absorbant (3) apte a gonfler sous I'effet d'ab- 
sorption d'eau, possede une 6paisseur comprise 
entre 1 ,0 mm et 1 0 mm a I'etat non gonfle. 

35 

7. Pansement selon Tune quelconque des revendica- 
tions precedentes, dans lequel la couche arriere (2) 
s'etend au-dela de la couche absorbante (3) et de 
la feuille (4) en contact avec la blessure de maniere 

40 a former un bord (6) autour de la couche absorbante 
(3) et de la feuille (4) en contact avec la blessure, 
et un adhesif est prevu sur ledit bord (6) pour fixer 
ledit bord (6) sur la peau d'un patient autour d'une 
blessure. 

45 

8. Pansement selon I'une quelconque des revendica- 
tions precedentes, qui est emball6 de facon sterile. 
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